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Abstract

In order to assess the capabilities of current aerospace lithium-ion cells to perform long-
term NASA missions, low-earth-orbit (LEO) testing to evaluate long-term cycle life was
initiated. A flexible program was developed at NASA Glenn Research Center to enable
assessment of technology developments as they occur as well as provide information
about different cell vendors and cell designs. Following extensive characterization
testing, cells are tested using LEO charge and discharge profiles under ten different
combinations of test conditions that were statistically chosen to determine the effects of
depth-of-discharge, temperature, and end-of-charge voltage on LEO cycle life. Four cells
from each vendor are tested at each specific combination of conditions. Conditions
included in the test matrix are depth-of-discharges of 20%, 30, 35%, and 40%;
temperatures of 20, 30, and 40 °C; and end-of-charge voltages of 3.85 V,3.95 V, and
4.05 V. Cells are randomly assigned to packs and packs are randomly assigned to test
conditions. The capacity of the cells to 3.0 V at the conditions of the test is being
periodically measured. The results of this testing will be used to model cell performance
and degradation as a function of test operating conditions. Cells are being evaluated in 4-
cell series strings with charge voltage limits being applied to individual cells by charge
control units designed and built at NASA Glenn Research Center. Testing is being
performed at the Naval Surface Warfare Center/Crane Division in Crane, IN. Testing
was initiated in September 2004 with 40 Ah cells from Saft and 30 Ah cells from Lithion.
The test program is being expanded with the addition of cells from MSA and the addition
of small cell modules is being considered. Preliminary results showing voltage,
temperature, usable capacity per unit mass, and voltage dispersion as their changes over
time for the cells at 20 °C is presented.
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